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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide needle roller bearing components 
in which a long endurance life can be secured even under atmospheric 
conditions where sliding contact occurs, and the temperature is made 
high, and to provide a method for producing the components. 
SOLUTION: The needle roller bearing components consists of steel at 
least containing, as alloy elements in the base, by mass, 0.1 to 0.4% 0, 0.3 
to 3.0% Si. 0.2 to 2.0% Mn, <0.03% P. <0.03% S. 0.3 to <2.5% Or, 0.1 to <2.0% 
Ni, <0.050% Al, <0.003% Ti, <0.0015% O and <0.025% N, and the balance Fe 
with inevitable impurities. The steel is subjected to quenching and 
tempering treatment after carburizing or carbo-nitriding treatment. 
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(57)Abstract: 

PURPOSE: To provide a method for manufacturing a steel material for bearing which can obtain the uniform 
spheroidal carbide structure without containing coarse flaky carbide by the ordinary spheroidizing and has 
excellent cold^ workability after annealing and rolling fatigue resistant characteristic in the bearing parts 
executing the quenching and the tempering treatment. 

CONSTITUTION: At the time of hot-rolling the steel containing 0.8-1.2% C and the other specific composition, 
the rolling is executed in the specific rolling condition having an intermediate cooling, in which after rolling, 
immediately the steel material temp, is cooled so as to become once Ms point-700** C, and making the steel 
material temp, at the outlet side of the finish rolling at 700-880° C. After finish-rolling, this steel material is 
rapidly cooled at 550-700** C, and thereafter cooled to >450° C at 0.05-1** C/sec average cooling velocity. By 
this method, the steel material for bearing having excellent spheroidizing- characteristic composed of 
substantially proeutectoid cementite and pearlite in the structure can be manufactured. 
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(54) MANUFACTURE OF STEEL FOR MACHINE STRUCTURAL USE FOR CONTOUR INDUCTION HARDENING. 

EXCELLENT IN COLD FORGEABIUTY. AND MANUFACTURE OF COLD FORGED PART 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacture of a steel for machine structural use. having 
excellent cold forgeability enabling the omission of process annealing required in the course of manufacture of 
parts, such as thin-walled flat gear parts, accompanied by great deformation at the time of parts manufacture 
and capable of providing desired surface hardness and hardening depth after contour induction hardening. 
SOLUTION: A steel, which has a composition consisting of, by weight ratio, 0.28-0.47% C, 0.06-0.25% Si, 0.10- 
0.50% Mn, <0.020% P, <0.010% S. <0.15% Cu, 0.10-0.30% Cr. <0.03% Mo, 0.005-0.03% Ti, <0.0100% N, and the 
balance Fe with impurity elements and satisfying 1.20<Si+2.5Mn+4Cr+6Mo, is subjected to spheroidizing annealing 
treatment consisting of temp, holding in a temp, region between (AC1 point +20** C) and (AC1 point +50** C) for 
100-300min and cooling down to <650*' C at (0.1 to 1.0)° C/min cooling rate, by which the rate of spheroidizing 
of carbides and the circle-equivalent average diameter of spheroidal carbides are regulated to >95% and <0.5|Lim. 
respectively. 
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(54) ROLLER BEARING 

(57)Abstract: 

PURPOSE: To lower the hazard of seizure at the part of the roller 
bearing by controlling a calorific value to be low at the part of the rolling 
bearing. 

CONSTITUTION: Surface roughness over the rolling surface 2 of each 
roller 1 in either the axial direction or the circumferential direction shall 
be less than 0.06|imRa. Surface roughness over the circumferential 
surface of a mating member in the axial direction of an inner race 
raceway track 4 shall be O.OSjamRa to 0.15|amRa. Besides, a loading ratio 
at the depth of 50% of each crest of roughness from the apex of each 
crest of roughness shall be equal to or more than 70%. 




LEGAL STATUS 

[Date of request for examination] 07.01 .2000 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 332691 5 

[Date of registration] 1 2.07.2002 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998.2003 Japan Patent Office 



(19)H*H»l1=it (JP) «2) ^ ij^ 1^ ^ ^ (A) (ll)4*llFmiliiBi»^ 

iRp^W- 119748 



(43)i:^B 7i£7^a995)5^9B 







P I 




F 1 6 C oo/oO 
















(21)tBBiS# 


«»B75-270665 




000004204 










(22)aiRB 


3|£«5^(1993)10^28B 




JfCfC«ISiS.jllB::^IS 1 T S 6 S 3 ^ 






(72)%l»$ 










#^7tim»«*«m3 - 1 -33-317 
















^SSJM&«TPS4: 6-5-15 






















02) mm 










mmm^'PW'pmie- 1 






(74)f^A 





(54) t»Mc^>*«iJ] ei^ttS 



(57) i^mi 

imf&l c 5 1 (;>$nS!)® 2 (7)fs^r£]^i;(cR^::^(S]iz 
¥gp«cDjg a tr j^ismil 4 <Df6:^ [Rj ice: s a® ffl $ 

It. O. OS/imRa'-O. 1 5 mRaf^-Sp fflS 

CD lu coTi±/)N ^ ffl $ (7) uu OB * CD 5 o %cDag $ rc*$ (t -6 




(2) 



1 9 7 4 8 



®^lRllcS'6S®ffl$j!)<. ^514x4.0. O 6 // mRaJilT-e 
O. 08xzmRa~0. 15//mRa-efey. C©ffl^gPW 

r- fc ^ * $ !^St t -r -5 c 5 ^g. 

€>«iiS. 
[000 1] 

wgi: Lxmm-t&o 

[O O O 2] 

--K>U$Ag) ^<DC5$4g*<«§i^a>*tirL%.S<, CCD 

eiiai:, <i-$s«iJi. rtlSl^ilif, c:rottSi:$:roc^A< 
«|p)-r -5ffi¥SP«a)@ffil;j^JiE L fc«i>I® i: *<feltSftfe-r 

[0 0 0 3] co;&?it3Rli. ±f5$El!)®3tl/(-«iiiS$ 
list ©BIT?. ±IHw?.i:ffi^ffl«i:*<&Bj«ttl^4« 
[0 0 0 4] 

[0 0 0 5] C^A<;^4^i-Lfcli#l=li. €-C^A<(5) 

[0 0 0 6] wro«!S^aj$$±i:4;^*a-i&i»ih-r 

■SaiC. Wjtl*!f#^Bg 5 7-6 1 933 -i-tt^lcf*, ^ 



(*. c?)ro;^+i-^f»ii:-r-i>S(j*A<iJ>-rLt+ij-ei* 

[0007] 

n^tt^m^xi^io mz^ *s§eBo^c%ttSl=»L^r 

Rn4.0. O 6 //mRalUT-efey, J:lBle^SP«© 
ffl®CDtt*[SllzS4Safi$A<0. 08/imRa~0. 1 
5A/mRaT&y. C©1S^SBIt<7>li:^|^|zSSfi®ffl$ 
IcHLTs ft$(DUJ(01I±*^t)ffi*fl)lU£0Ji!*ro5 o% 
<7)a?$T'©fi15JtA<7 0%Ja±r'feS*$4#ai: LTL^ 

[0 0 0 8] 

[<^ffl] ±^<Dmzmf&ts*ii>^m^a>z^iii§:a)m 

[0 0 0 9] crottJi^. HI (=:j:yittB^-r-5. z<om 
lit. c%ia}f£ijiS2^:i^ti3a)^ssi=tsitf=^ fi 

jIST-&4l^i$Si>ljl4i:0}$fittt^^X*-r*¥T% ± 
IBC5 1 A<;^+3.-Ly=ti^lctF«9}i3(DS)t±^^W 

1 roSS:^rn|) lcMoTJ±;SSMffl< (O. 08/imRa~ 
O. 1 5 ^mRa) L"CL^-5. 

[oo 1 o] L*^=t, mi=ift*rpiasffl$$ft< ufcfi 

l+rM*^f<. ffl$0>lli<7)]lJtA>t.S$OlU«)!i!$©5 O 

%©as*-eroM?5itA<7 o%ja±<!:'S-5«li-Lfc„ cro 
aii=*-r»i-, JifBrt«i»iji4<DS®/i<. ttis 
w^sfefijittaps, staiae. etd^xsiceyji-r 

tzii^it. ±K*?5ifcA<:^^u;&, ±isrttS«iiji4<D 

[0 0 1 1 ] ±IEw?) 1 A<X#i-Lfcl8^lz(i, ±IB 
iSBtiS 2 i: 4 t < Sig o Tf|j3fi-r * 

±ER(a«i)i4Mi;i=c(oi^(it)iii4^3ts-r-&i& 



(3) 



^§a¥7- 1 1 9 7 4 8 



[0 0 12] C+LlCJtL-CS2l*. myjfSi (g|2(7)*:6 
:^iai) lcm«)S®ffl$)!)*o. 0 8/imRa5|saii:s ib«JM 

0%*jSO)tt8l$^LrL"'-i>. l*J^«fljl4roSSA<CC0 
[0 0 1 3] 

[0 0 1 4] E3(*. Si^lCfi|fflLf=3Sfi^^L•rL^ 
-6. SL>l3Hit>(:i, ja-DHfl* fcltTE«$*if= 1 

7 a, 7 blc8H+Jt-rfil(c3£J#LrL^-5„ Ca)@S$i8 
rtlztt-:^(D7h;u$f7 b*^t)Si5t;4A<iMy a^ti. 



[0 0 15] ±iBS3t«A8(Dnai=iiniii o 

•6, IP*., tf\■n^ o<D^mmizmfS.Ltz9\-t^mm-i ^ t 

±SBl^$nflit4^<7>@l=|gS!((0C% K 1 ^tsEllg^l;! 
mfx. ±um^9As<r)mBlz9^^^^ 0$, Otigftiz 

[0 0 16] ±8E^(i1 OOiieS! (S3(0:&^SP) 

m\z{t^wimmt z^9V^mmL. zi0>m.mmm.^ z 

t. ^— S" 1 3lCj:y(5Jteigl?l$*ti.ffii!)ffimi 4t^ 
m-^titi^X's ±iS>t-$l1 0^1 6 O O Or.p.m. T?lHl 

l£*i4--s, X, cronifil oosHizii, ifs$*3-a-T? 
ffli^^;b**tfc 1 **(DT>4f j-^srosiigi 5, 15 

ttieiC, 2 5 00N©9i?TiH5ai:, 14N-mfl) 

[oo 1 7] znmuum&m^^mLx. fiiE@^$ft 
8*t-jiffia)rt«lttijl4a6u:icc5 1 , i<otEi!i®2, 2 
±SErt«i«ijt4(7>aig$aiSL 

1 't'-eaSifflSFrofill*. JISB 0601lc«S$*ifciti.i>|| 

mmfc^ n.mit<ommii^X'&^. P«3iiui5i4ro 

RJa:^lRllcE-5.S®ft$(±, O. 0 4A/mRaJilTi:L 

[001 8] 
[«1] 

















H @ iS 




NO. 








M 


:^ fii 


^ 99 it 






1 


0 


. 0 5 


0 . 


0 4 


0 


. 1 0 


7 2 


1 


1 5 






2 


0 


. 0 6 


0 . 


0 3 


0 


. 1 4 


8 9 


1 


1 2 






3 


0 


. 0 5 


0 . 


0 & 


0 


. 0 9 


8 1 


1 


1 4 






4 


0 


. 0 4 


0 . 


0 5 


0 


. 1 3 


9 6 


1 


0 8 






5 


0 


. 0 4 


0 . 


0 4 


0 


. 1 2 


7 8 


1 


1 0 






6 


0 


. 0 6 


0 . 


0 5 


0 


. 0 8 


9 5 


1 


1 3 






7 


0 


. 0 B 


0 . 


0 4 


0 


. 1 1 


8 5 


1 


0 9 






8 


0 


. 0 4 


0. 


0 3 


0 


. 1 0 


8 7 


1 


1 0 






9 


0 


. 0 4 


0 . 


0 5 


0 


. 08 


7 5 


1 


1 8 




1 


0 


0 


. 0 6 


0 . 


0 6 


0 


. 1 5 


9 3 


1 


1 2 


it 


1 


1 


0 


. 0 6 


0 . 


0 6 


0 


, 0 4 


9 2 


1 


4 8 




1 


2 


0 


. 0 5 


0 . 


0 4 


0 


. 0 4 


8 5 


1 


5 0 




1 


3 


0 


. 0 5 


0 . 


0 5 


0 


. 0 3 


7 9 


1 


5 0 




1 


4 


0 


. 0 6 


0. 


0 3 


0 


. 1 0 


6 6 


1 


4 2 


m 


1 


5 


0 


, 0 4 


0. 


0 4 


0 


. 1 2 


6 4 


1 4 0 



[0 0 19] C(0S1 a)RIEA^&IS&;(l^^<^)iU, 



(4) 



1$BI¥7-1 1 9748 



[0 0 2 0] fSj. «fi£#aJ«a)a®$^3rS<7)14<*i::*ax 

[002 1] f^^i. *^BJ(DC^$fig^||JS-r-&ii^lC. 

rp]lcS*affiffl* *0. 0 4/imRalsJlTi:-r**-C. C 
CDS® CDia:^fp]ffi * Rjg^fS]ffi $ <b: cDit ^ 2 JU± i: -r 

*Ltf. c^2A<:x.^zL-'r^^^(*^*Wx.€»*;{)<-e^ 

«<DjS®(DttttSX*-r'5>^(:icfcy> C^2CDX^a.- 
ffljihSEIiX'SW*. »#S¥5-2 1 1 0 4 5-^<DP^JBBS 

[O O 2 2] 



[01] ^siB^tDz^tts^ssMiz^-rs^agio 
[0 2] «t3K(DZ5ttg*aswic^-r»«0p 
[03] *«McDja**5tB"r4;McfT3SofcKeisa 
cDef@0o 

[04] *aiB^a)c5tt5<D»ijiffi(7>ss^<b*jF-ra 

0o 

[0 5] «£3fea)c:5SaS(D«iil®cDSiS^<b^^-r« 

0o 

[»#<DKB^] 

1 Z5 

2 isibM 
3 

4 i^fistiii 

5 aXttSB 
6 

7 a . 7 b 7t^;uy 

8 m^u 

9 Qttbn 
1 o 

1 1 ntSWiJI 
1 2 

1 3 ^— ^ 

1 4 tSib^ft 

1 5 5Mg 
1 6 JUItLIb 



[01] 



2 



6 



(5) 



^P¥7- 1 19 7 4 8 





PATENT ABSTRACTS OF JAPAN 

(iDPublication number : 2003-004051 
(43)Date of publication of application : 08.01.2003 



(51)Int.CI. 



F16C 33/64 
B21D 22/28 
B21D 51/16 
B21D 53/10 
F16C 19/46 



(21) Application number : 2001-191564 

(22) Date of filing : 25.06.2001 



(71) Applicant : NTN CORP 

(72) Inventor : NONA MASATOSHI 



(54) TRAIL FWNG OF SHELL SHAPE NEEDLE ROLLER BEARING AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve precisions of surface roughness, 
cylindricality and roundness of a trial ring of shell shaped needle roller 
bearing. 

SOLUTION: After an iron punch 20 is inserted to contact a bottom of a 
deeply drawn cap shaped shell material 10 and press the cap shaped shell 
material 10 into a dice hole 31 of a dice 30 keeping the ironing punch 20 
inserting, an inner periphery surface 2 of a cap shape is ironing treated by 
drawing an ironing punch 20. 
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fifrfBJ8«jyx8(D^i=«trgE* •y:?«->x;u^«a)i>9®® 

* L ^ADx-r -SF^s L cr^xn^ * t> -5 C t ^ 

i^® i: -r -> X ;HfJ«t4* c ^lftgffl«liiifiroS!ig:^J4 , 
ICEAL, lKrlHL:r#/^V^*lltrE*ry:^tti/x;HR« 

[ii^«4] ^«ffi:?^>^^ai«y*axicj:y*-y 
V X ;i.^«icfijt}^-r § aijs y xs <t . 

ftixicfe y JKREf Sfftf^itxst . 

BtrlHA •> :^«*>x;uiS«©JS«»$fT*.tS < JStt^XS 

1F8HA :?«i'x;u^«a>BBPSS8SPa>S»SP*«IBi{f 4 

«i«)yxSi:. 

XSi:, 

SUffi* <v:^«i'x;um«SgJIS«afc-6«ijl»i©>fgi: 

cti-cfcy L.c:^^)□x^^T3^*^gL:r#xlii:^*-r■5 
tA^&'EfSiiDX'^-y ^^ri>zt^^m ft ifin^m 



[O O 0 1 1 

[0 0 0 2] •>x;u}gfi+ttC5tfigii-::fu;?.*nxLf=<1- 

[0 0 0 3] 

immommi msizmt^HOyjijum^^z^^s 
It. mm.n^^ m^mi■tJ:t)%m.lS^^^a>^mm^^z 
^m^^tzm^ih-^*itzmsL<7>§[Vizh3 ts s+ttc^ 
3 ^Rs:&(si^frai!i(:i«^-r-5«^g4 i^mumi&m 

*nxi:,fcy§S!<t3FtL-6o »iiMS l ©iSSSigffllcf*, rtgffl 
lc8ry«llffcrtlRl#<D7 9>y 1 a, 1 b^JBliELTt^ 

[0 0 0 4] {l£JtE<0«lit(fel a>StiiXie$B|6 3^l^Lla 

1 oiz^-To tffc, l2l6ntt>L0 9ii«-xfi(cfci+s::^ 
ux^scoir^m-cisy. @i oi^#x@i=feit.S)^^ 

[0 0 0 5] men. Jinxr»s*feii:flrF<Dtt^icfci+i,:?u 

/^>5^p 2 i:rorai=^te!K(C:?^>'?-r'St>*.«>xyu^ 

*tl OA<42'V ^$+tTL^4, /^ly^ii'f KG 1 li±/<i/ 

^<DJ:3i-, * ::''«•> X 1 oro^t-ssp^^f'Ty^ 

^p 1 ic(aiitT?ii4e<jic«}#$ti.Tfcy, ±/<>^pi 

tt*-e±SLry-r;^D 1 A^e)*•>•::^tt•>x;^^«1 o 

■&r* 'v:^4^->x;u^tti o^^r-i':7.D i uat; 
ci:izj:y*-;/:^«t->x;u^*n oicgg^y^jfif. ^ 
©ggttyiise-sgttyxs (la? ca) ) t^-asssy 

XSO)-KK(c»lfCif*?tLi.. tO)^, iSWLffS 
(S8 (A) ) . ^SLcr^trfi (08 (B) ) , mtk 
^frS (9 (A) ) . hyS>^tfS (09 (B) ) © 
=&XgA<S!<, 

[0 0 0 6] m-a?«yxg 

E16IC^^^Lfc^^6IA^t.ll7 (A) lc5^-r<fc3l::±/<>^ 
P 1 A<TB-r*ci:i=J:y, * y x;UjR« 1 0*< 

jayimx^ii. 010 CA) izmrjioizitmtfiimom 
i^ij-yzf^simtUii), zom. ±/<>f^p 1 A<&ii-r 

1 0(0«iytiJLJ!i<tTt>*l-5. 

[0 0 0 7] m-ai»yxs 

E7 (B) izmtJ^oiz. m-ai«yiiDx$igfcA-y3f 



(3) 



2 0 0 3-4051 



*c s-fccki/m^asgjyxgT'ii. ^i o (a) 

(B) 3!»^b»;{)^4«*:5(c. *^:;:^«vx;US*n OOIS 

l::J:y. ag«yttJX3b<agJ: < fT^«»<*: 51c LTfc«o 
[0 0 0 8] iSfflLXH 

g)8 (A) ic^-Tcfc^lz, **>:^ttvx;um«i O^IS 

T'ffELT. gll O (C) l3^-ri:aiC/jN$/ci:a^4ig 
COPSRI 2lCj]DX-r^o COJtPSRI 2(7)ffl^4^g(*g 

(04) fr^«li3i(irzfe(t^JSKRitllSd«lfc^ 
[0 0 0 91 M-SLCr^Xfl 

g|8 (B) iz^-Tctaic, * ^:^ttixx;u^«i o* L 
cr^ffl±/^>5^P 5-e^-rxD4lzSAL. 
x;u^«i 0(Dnj^®^^-f xD4r*L:r^Aax-r^o 

Lc:^ffl±y<>5^P 5<D5fe<iS^J^Ii. vx^U* 
*tl OiDlSBSRl 2(Offi^^HS4^:l^l:A^^tlcfcy 

Lc:3'ffiy^>^D4a)i^s®ic»L.f^it3&A<ibLcr< ;z 
tizcfcy. **y:^tti/x;i.*«i oonS®*Br^(7>n 
g^j^fcttilf-So CCDUr^Xfi^,. mLc:^i!:tt± 

[0 0 10] |^B#(C, ±/^>^P 5(;)^JS(7>^#^® 

•c. *»>:^tt'>x;u«tri o<7)g8PttSiJlclft^*g"9li 4 
S-L;r^^jQx-r^o ^^t^fflJI 41*. ^XflO^ffllf^ 
^^dt-'Sfcd^SSe^dt-'Sxlir. fc^^lSSi o 

(D) lc^-r<fc5<fX®j^«izL:r#AQX$+t§o KM 

^SUl 4CDH{l!llSffl5 1 4 aj!)<^(Di^^yxflT'^P*$ 

P^fflysffli 4 b3b<sojgft(fffST-f^fiilictiTyft(f 

[0 0 1 1 ] igts^xg 
|g!9 (A) lc^F-r«*:5l::. 'V3ftti^x;um« l 

0^lStfe^ffl±/^>^P6T*^-r;^D5|^lCtfAL. * 
ffi<Z)lStt*fflT/^>^P 7"Cait^f*<t»±/^>^P 6$ 

*aJ^rr*>&<o *fc. c:a)jSft$»DXT% 010 

(E) \Z7!k-r^5\^. iivzf^i^jijumvt^ 0(Dm\zy 

[00 12] hU^>^f (^«3y) xs 
gl9 (B) iZTTs-r.^oiz. *'V3^ttvx;U^«1 O^ig 
«jyffl±/<>^P 8T'y>rXD6rtlzJf AL. T/<>^ 

**v3^ttvx;um«i OOgBPdgSKDSfljy ^fr^o C 

a)««yci*. 010 (F) izTTi-r^oiz. af**spi 

agSSiJi 4 bfilt;b<gl4o 
[00 1 3] ^Xfi 



«A*iffliS35<iTt)*i4o ^feic. *';;:^ttvx;u^«l O 

(omeb tf xfiT'Sr y ffl ff r im*tt^%± LUi^^5\zm 

orjftAtifflSfccfcr/jS^fj:^ L«iafz.fc«)®fe)b<ift* 
$+i'g>c -eo)^. *^>:^«vx;um«i oicS^Si*^ 
ft1-ttc5 4/)<tiA$*t (05#fiB) ^ BBPiSSiJOP^figiS 
fiPl 4 b;b<Jtffl If * +1X^6:^0) :7^>i;i b;b<iF^/SS*i 
So -CDcl:5fzLri!f^*4x/iivx;UJ^ftt«C5tt5 
\t. /\'!7v>yi|fc}|$figLfc«^fLfc«iii$t1 *»toft 
* t o T E A L T Jffl 1 1 *L -5 o 
[0 0 14] 

[SIB-3;b^^3^Lcfc5<t^SSH] «t*(7) vx;i.ff^S+ttc 
^fflSl:iOlNTI*. $SS#^<D:?^e. figfflft^CD^^:^ 

/\^v>^*f:iiEA-r*CDirM^SEA:^cDtf t>o 
^i:S:*:EA*ia*i:l^ofr:i^a^A<PD^ei:**t-Sii$ 

*'\^J^tt»S<Drp)±$ aWi: Lfc*^X(i^fi^F3|^Tl^^j:)^^^ 

[0 0 15] asonsLcr^xgi^rtssicj^-rsis 

mw^'cfLcr^^iax (i^gLr^^inx) (c;^d:oTl^3^d:L^o 
fcL^. E18onSLcr^xfl-^**:;::^jKvx;u^3Wa) 

(Slit®) oasffl* tliJteiJPfi^lzfeoT. 
V X ^u^WcD^I-JS ® ^ # jJi: jdnx >3 -e L :r ^ *Dx-r IS 
(^^M («i3t@) <DSSffl$3!><^4b-r'&o 01 If* 

i}UJL\z^'Dxm^iz^^h>ti^m^(D:Kt i^t^mmts 
(Dmm^mLfz^^mx'&^f}<. ^wic^ltadx^ad 

iz{t't(DmmzitiLxm,muji^m-tf^!.^mt)<s>^o tj: 

>:?^ADXTM±nja®iia®ffl*/)<(S]±-r4tia) 
(D. wim^ttji^t^mmitmxtiiz^^xn^Ltz::^^ 

-ji>^^^'t^mmv. iisjffl*iifc^yf6]±L?^d:L>o 

[0 0 16] L;!)^L^i:A<b. vx;uJ!$$+ttc 5$*Sffilll 
Sfi-Tii^. -E*a)BBP^(IW^t>Lc:#y^>^*EALTL 

rA^^rs^^r. L;!)Nt. Anxic#o-cmi43Sis-rs* 

ftaS^^li. :/3^v3ftti/x;uS«<DlSK^J^fi£-ri>fti)^ 

oT. *nx®E*<il^t>^fy. t^c^)^±ci>is't*ifi^ 
fc«o ca);&^i:ytt5tiiic®ii*iSiBsai-r4o 

[0 0 17] 5tfflnS^/h3F<fft^i»ig<!:LfrU:r^/^ 



(4) 



2 0 0 3-4051 



:&fa]T'iinx*ic^i^-/»<±i:'So ca>:^tSi-^cJ!iDX*;&< 
ai»WlcLr#/<>^*I5H£$lJ-'5%— > > hi: LTft 

[0 0 1 8] *SgB^(DSMli. vx;m^fttttz5teSffl 

[0 0 19] 

[Bffi^^Si-r^fcarxD^s] if 1 <z>«§B^ii. 
^ > V ^ w-r ^ V X ;u}i^$ttt c 5$4Sffl«iiiti fc I ^ 

(Ra) ;b<0, 1 5 /imJ^jLTT-fc-SCi^it^SSi-r-So 
LCT^^JDX (ironing) it/O^ t^^ T.iz^-DX'y- 
J I S B 0 6 0 1 izm^^^tz^'trnW-i^m^ (R 
a) \Zj:^^(Dfr^o 

[0 0 2 0] tmm2(DMm\t. mwimy^xp^^ei 
y »Dxiz cfe y * :f V X ;u^« ic^jf^-r -sas^ y xs 

«trE*'>3^tti^x;i.*«a)JSBSffl5S®»LLTHfrS 
(Dffl^^^fc-r^®l9LXfii:. «irl5:^*v3^*^vx;i.^ 

(cfct^T. fliIfB^^yAnX(D^lztirlH:^'y7^JKvx;u^ 

^(Dif^mm ^ L cr^ADxf l ct^xii^ $ p> icwt* -& 
;u^«a)i^@®icLcr^AQx^JEf ciicc*:y. ©lit® 

[002 1] m^m3<D^Bm. Si*3S2lCfB®<7)vx 

*X8lzfcl>r. BrSCDng*^t-«L CT^/O^^m 
fB*'v:^ttvx;um«a)JSgBlzSfS-r^*r*»AL. M 
E* *7 V X $S$ISgp°B ^IftjIfSCDng <!: II 

$B5E*'y:?ttS/x;u««<DB8PfiillcraiitT5l#ft< c 

ifccfcy Lcr^ttix^tT^ci^^at-r^o 

vx;u^«(ORiSttrtS®a>Lrs*oxS. 



TtrdCtfCckoT. *':/:^ttvx;u^«cDrtS®<7)L 

cr$'*nx/i^SiaLfco ^-a>es, '>x;n^«tttc5tts 

m(DB^^i^m.Ti>Zti3<V^fzi,<DX'S>i>o 
[0 0 2 2] CCT% *'y^tti/x;U^«fcli, -^-CDIS 
mm'^m^m:r^*itzta>. ^T*»^fe^ADX$^^4u^t 

Lj!jDX^<7)igvi|7S«-fi3^ux*DX. LcT^Anx^J^ 

T LTSs*ai8T?F^®®<D L c:g-*px*iiifi-r « Zt\Z 
cty, Lc:^iiDx$nfcP«9a®*<-^(D**g$iS5s,yt-5 

[0 0 2 3] iS3}^]l4(D^B^fi, il«g{^^>>>Sai» 

y iiDX J: y :^ 'V :^t^ V X ;um«f- «ff^-r -i) y xfi 
<b:. «tlE:^*>:^ttvx;u^«(DgBPigg|5|za^^^a5^ L 

cr^jtaxiCcfcyj^fig-r^Ki^itxsi:. fiirE*-y:^ttv 

x;u^«OlSfflJ^^JT'^tfe<l&ffi^xff i. MIE:^'^::'* 
V X ;u^*ta) §3 P <SbS|J<7) JSi^SB *^l»-r ^iiiW y xs 
^^a)^s*%-r^Lc:^/^>5^^ffirE*u/rfttS/ 

x;i/m«a>jSBgas^®if l Lxm^(Dmm^^wz^^m 
WLxgi. «trE*-v:/ttixx;u^«^g$|ffi(B°pf-^»i 

E L cr ^ >^ ^ME:^ :^t^ V X ;u^^5r(7)BlPfiiJ(zrSi 
(tr?l^tS< Ci:lCj:y Lc:^ADX^tT3 Lcr^xfii 
C i ^*#a i: -r ^ X ;UJ^«ttt z ^WgfflSflal 

[0 0 2 4] mmi2-jyvt<oiyjij\.mvi<o&&^ii^m 

^APXLrrtlpJ#(D:75>i^*J^nE-r-5XS<D^(DfiJK 

xfMfcpkjigso) L c:^^jpxx?i^iifT-r€)*a)T'fe y . 
Lc:^jjpx(ziSffi^ti'5Lr^/^>5^-c?Lcr^^ipxisi? 

* 3^t* V X ;u^tt CD ^ > vO) fc -5 RS R ^ ® L AP 
xfi^o c*Lic«*:y. 1 *a)Lir*/^>5^ic. 
vx;um*t<7)jScDKRffl5^®fflL-r'5/'?>^i:. l^mm 

^ L c:g-*px-r ^ / ^ <h * ^fe -fr s c i *<r* ^ ^ o 

:^ttvx;um«lzt?A-r^B8l::. ®» LXfit|H]^ic|| 
fT-r^c:^A<T*§-^/ri^. llg±-x«i*BSLfcc:i:i: 

[0 0 2 5] tmm5(onmt. tmms^tzit^izu 

[0026] Lr^/^>^^**>:^ttvx;um«cDBflP 
*>&SI*T-»ALrftiX'>^'v Ka>5t«BfiP**->:^ttvx 

-e^^'^xizEALfc^. Lc:^/^>5^^**:;:^tt*>x;u 



(5) 



^^2003-405 1 



i*Lc:#iiDxiCcfeortt±if t)*tf-®-cfe*o 

[0 0 2 8] 

i^Lxmrnomm^mn^^ztt-r^o 
[0 0 2 9] Eiii*i/x;ujf^^ttc:5$4^ ms^m) 

uyctOT-fc-So * »v:^t^vx;u^*t 1 or*K«EO)gii 
0(F) (Dh'J z></T.mxm^*itzt<Dt{^ii^m<D 
Jf^ttr. RIStt(Di>3Sffi2(D-5«jzrtfRj*a):7^>i;i 
a$:&L. (feasfflijiiBanssspi stu-oxi^^o mom 

So ca)**>':^ttvx^u^«i o(i. gisoLcT^xg 

^ l» < WL^<0^ 7 *5 J: l/E 9 a)«-Xg*gTffllf*-r S ;i 

[00 3 0] gi2 (A) \zt7r.r^5\z^ lz:^jo^ 
2oi*«Etentttt-e. ftigicjpx/^^^y K2 s^^-rSo 

ilDX^^y K2 3(i^~/^g|J2 1 ii:5feiSSB2 2.tt^y:>U 

So •x-/^Sg2 1 (i5feig|zf*<(S^:fcgi:<foyt. mt^ 
li-CfeSo ftd$dP2 2a)^SI^S$IS!i£'n/c;S«ijI»(cfe^ 
$fe4ffiS»2 2CD^S®li/jN^F^fft^*SCDtt®T% CCDtt 

**gl***v:?«vx;um«i oa)iSBSRi 2<7)ft** 
g<t^LL>AN. ^^^cfcy*|/^*l^o :^*:/:^«vx;u^« 

1 ocDLcrg-ApxfljcDrtJa® 2CDP»qg(i, L:r#/^>^ 

2 0 <D jfe^Sffl 2 2 (DM-Sck y filAMr/Jx* < S *iSo 
[003 1] Lc:*/^>5^2 0$ffioT*'y:^«vx;U 

^ttl 0(DI*gS®2^ Lr<c7)l::5fe^or. 02 (B) 
ic^fck^lc, :^*:/:^ttvx;u^« 1 0lzLC:^/^>5^ 
2 OStfALr Lr#/<>^2 0<7)ffefla$**y3f«ixx 

;uS«i o<DiS(7):7^>i;i aizaJS*i±Se ccoispg 

r'l*Lcr§^/^>5^2 0i:* y7^tti>x;um*t 1 OCOrtS 

So 

[003 2] ;i<D^'o\z\^x-mt-^'^fz^m(r>±vzf 
ttvx;u^«i o/Lr^/^>5^20^. Si (A) IC 



^-r<*:5lw. 5r^;^3 0(DRiaj^y-<x?^3 KcEAf 

So y^;^?53 i(Drtgi*g»ajsfcs»i5iifflfcfcits 
^S(7)^g<hiimMic^L<iftS-rSc ^LT. ca)^ 

^X5X3 i(DP^gc*:y*^:/:^ttv'x;u^lvri OCDHS^ 
<l)&^l3*^<SS-rSo Lfc;5<oT. ^r-f x5t3 ilc:/3 
'y3^«e/x;us«i O^EEAfSi:. * »v::ftti/xju« 

*ti oc>^m^t^n^^*ix^i^t<m^\^. -t+Licflitx 

g ti g L T Rfr S(D L r # ft J^fifc $ ti S o 
[0 0 3 3] S2 (B) fC^-Tcfc^fC. y-fX3 

0±lC5Fffi4*(DX h y/^4 0$-t*> hUr. Xh*://^4 
0<7)T®lc:^ v3^:Kvx;um«i 0C7)±$g^ 
So X h*y/<40l*. Lc:g^^^M|zJ;or**y:^ttvx 
;US«1 0/i<d^-f X?>:3 1 A^e,tSltU5-ra>*R&il:"rSo 
[0034] mi^T. S2 (C) IC^-Tcfc^fC. LiT^ 

/ ^ >^ 2 o ^ Ji^ * -frx * *y V X ;u^*t 2 O ;!^^ t) ?l 

#ffi<zi:iz.*:yLc:#jiDx^fT3o ^<z>«t^. Lc:* 
/^>^2 ocD^Dx^'v K2 3t^■hv':f^iyJi)i^M¥^^ o 

I^S®2^ LcT^ADX-rSo l^jg®2 0Lc:^jiDX^$| 
^St. 02 (D) rCJF-TcfcdfC. LCr*/^>9^2 01* 

X h^>/^4 o<DJi:^(zft^ai*4xSo 

[0 0 3 5] Lc:#/^>^2 0<D*DX^*y K2 3liRlt 

•x-z^J^ttT-fc-oT. et:^SG)5tdS6P2 2A<**7::^tt 

□asasi sizfajitTiiiicLir^^ax^So coii^. m 
x^*> K2 3(D-x— /^aB2 1 (7)^— /^^is^/h* <-rs 

CiilCcfcy. Lc:*iinx^a)®E*<ia*i:3Ej:Sci:SIsI 
3g"rSc:i:;&<T*^So 
[0 0 3 6] LC:^/0^2 0(Z)*DX^*v K2 3/)<RM 

tt-efcsfr*:). Lc:*ADx^iz/inxsp(DRja*fpjizfcft 

SAnx®E^^*i::Ti^-;!)<±i:/c<t Lrt. :^*>7^<^v 

x;u^«i oizS4-rsL:r^/^>5^2oa>M^7j)<a+py 
iz<<. A^i:y)!i<«^L3&i^ Lfcjb^or. 

x;i.««OrtS® (Wljiffi) 2<D®!S+tSK«LJStNo 
[0 0 3 7] *DX^*:; K2 3 0)7"— /^6P 2 1 ;5<Lc:#iD 
x:^|B]^cS'\?'*M::$ggLTL^Sfci6. <iJSi^mz^^) 

^lDxfflJfcS7ta$)b^<^a^•v>■r<. j»<^#3!i<Wih*+t 

So 

[0 0 3 8] L;r^^axiz#oTMt43ia^S*S*t** 

(oaifSA^fcy. Katff)0#iCcfcsxms<Dis-:5^tf 

(7) h^3f;u/»<**-rS'DiB/)<*>:t>o 
[0 0 3 9] J^l±a>**«J^(Dfflm«!)mT-to-CLr#/< 
>^2 0|rJ:S**v3^«S/x;U«*tl 0<D*SLfcrtg 
Lc:#ADX;()<||3SL. LCTg-ZraX^tltcl^S® (l^il 

®) 2(Da®ffl$-^HRg. Rfss^<z>asA<afe#$+u 

So 

[0 0 4 0] ca)llJSa)fl^et?ii. *-y:^tti/x;i/«« 
ortg L r^ADXii* V V X ;um«Kf^<7>fi$lxii 



(6) 



4#gg2 0 0 3-40 5 1 



X )vmwtmm<o * y y» v x jumtt t? » o r t * 

[004 1] *fc. *->:^ttvx;u««(DnfSttrtS® 

-r 'SXfKDltSfcrtg L cT^iinxxg^HfT-r -Set 3 1:: 
Lrtcfcl^c-frtiLtf. *lca'<4.*:3l::0 3fz^-rx 
SIC <^ ^ flitHSiS -C & ^ o 

[0042] gl3 {A) \Z7^.i-i3yy^iyJL)vmM^ o 

Vx;U^«1O^03 (B) ICjF-Tcfc^fCJSfe^ADX 
L. l6it(t*DX^ h'j 5>^iraXLTPSRSiJ1 llciiSB 
1 a^Jl^nRL. BSP«Bffl5l 5f::|S<t*SPl ^^W^fSit 
-So CCD^. 113 (C) (C7F-r<^5l:i/^>^2 o^lS^ 
TtiALyc^^vr^ttvxjU^Wl o^y-f X3 OCD^^ 

;^7^:3 1 fciEA-r*o gi3 (c) cD^-rx?^3 i 
$?^:t-. c:<Dy>rx7^:3 1 <DJSSS3 2ic*':/:^ttexx;u 

LiT^iJDXSiJ (O. 3 3 6 6). 
LCr^ADX^ (O. O 3 1 9) . 

Lc:^*Dxma)S®ffl*(*fife*a)Sp°«t!ijl®(DS®ffl* 
®ffl$i*«t*a<D*tii /I 0izSi#**t«>c:t3b<^J'}bN 
[0 0 4 7] ^fz. :^'v::^tti/x;uS*t(Di*3Hffi<7). L 

;^^^iaXStlCDaS3ffi$/)<R a =0. 3 3 6 6. Lr^/lD 
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PROBLEM TO BE SOLVED: To prevent damage to a part causing rolling 
contact or slide contact over a long period, in a rolling slide part. 
SOLUTION: This rolling slide part 10 causes rolling contact or slide 
contact in relation to a mating member la and is made of iron-based 
metal. A phosphate film 21 having 3 pm or less crystal grain diameter is 
formed on the rolling slide surface, and surface properties of the rolling 
slide surface to be corroded in a forming process of the phosphate film 
21 is specified. Therefore, crystal grains of phosphate easily remain in 
recesses 20 of the rolling slide surface even if abrasion of the phosphate 
film 21 progresses, and a lubricating action is continued over a long 
period. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high carbon content steel hot-rolled sheet excellent in workability by 
applying a skin-pass rolling so that the changing ratio of sheet thickness just before and just after executing the 
skin-pass rolling after spheroidizing annealing into the high carbon hot-rolled steel sheet having specific carbide 
area ratio and spheroidizing ratio. 

SOLUTION: A high carbon content steel slab containing >0.3 mass % carbon is wound into a coil after hot finish- 
rolling and then, the speroidizing annealing is applied after executing descaling treatment. To the hot-rolled steel 
sheet having <20% area ratio to the possessing ratio of the carbide in the structure and also, >90% spheroidizing 
ratio of the carbide, further, the skin-pass rolling is applied. In such a case, the skin-pass rolling is executed so 
that the changing ratio of the thickness of the steel sheet just before and just after executing the skin-pass 
rolling becomes 1.0-10.0%, and then, the high carbon content steel hot-rolled sheet excellent in fine blanking- 
workability, press-workability and bending-workability and also, obtaining long service life of a die at the time of 
punching, is efFiciently produced. 
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(54) SHELL TYPE NEEDLE ROLLER BEARING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the bearing service life, and to 
improve an acoustic characteristic by forming an orbital plane after press 
molding by using low carbon steel having a specified crystal grain size. 
SOLUTION: A shell type needle roller bearing is used under a condition 
where roughness of a contact surface of a bearing ring with a needle 
roller is generally largely different. That is, from a material of the bearing 
ring, almost same roughness (Ra=0.06 to 0.07 pm) is obtained regardless 
of the crystal grain size as illustrated, but in a pressed bearing ring, 
roughness is large in the one having the large crystal grain size, and is 
remarkably large when the crystal grain size is not more than about No 
Thus, in a work surface having bad roughness, a projection becomes a 
stress concentration source, and becomes a cause of reducing the 
sen/ice life and an acoustic characteristic. Therefore, when low carbon 
steel having the crystal grain size not less than JIS No. 8 is used as a 
material of the bearing ring, a bearing ring having an excellent roughness 
orbital plane can be obtained. 
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(54) SURFACE TREATED RLM, ROLUNG BEARING, AND SURFACE TREATMENT METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a rust-prevention property and 
abrasion resistance of a chemical conversion film. 

SOLUTION: This method is characterized by applying at least either of 
anti-rust agent impregnation treatment or resin impregnation treatment 
on a phosphate conversion coating on the surface of a metal material. 
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(54) DEVICE FOR SUPPORTING ROLL OF ROLUNG EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To extend the maintenance/inspection 
period of a roll supporting device and to reduce the cost of maintenance 
and inspection. 

SOLUTION: A double-row self^aligning roller bearing 2 is for supporting 
the wrapper roll of a down coiler to a housing freely rotatably. An outer 
race 2a, inner race 2b and spherical rollers 2c are respectively formed 
from carburized steel of carbon content of 0.12-0.40%, the carbonitrided 
layer A of carbon content of >0.80% and of Rockwell hardness HRC of > 
58 is formed on their surfaces and, further, a phosphate-processed 
coating film B is formed on its upper layer. 
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CLAIMS 

(57) [Claim(s)] 

[Claim 1] To the inner circumference of the shell mold outer ring of spiral wound gasket which bent the shaft- 
orientations both-ends edge of a cylindrical object to the method of the inside of radial, and was used as the 
collar In manufacturing the shell mold needle bearing which has arranged two or more needles After fabricating 
the shell mold outer ring of spiral wound gasket which bent only one edge section to the method of the inside of 
radial, and was used as the collar in the condition of not hardening, in the predetermined configuration in the case 
of an assembly. Bearing by bending the other-end edge of a nest and the appropriate account shell mold outer 
ring of spiral wound gasket of back to front to the method of the inside of radial, and using as a collar the needle 
which is not hardened [ hardening / tempering settled one or ] An assembly, The manufacture approach of the 
shell mold needle bearing which carries out carbonitriding processing to this bearing assembled succeedingly, and 
is characterized by giving hardening and annealing further. 

[Claim 2] It is the manufacture approach according to claim 1 by which a shell mold needle bearing is equipped 
with the cage supported for said two or more needles, enabling free rotation, and this cage is incorporated, 
without performing heat treatment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach that the shell mold needle bearing which aimed at 
improvement in the life as the whole can be manufactured, by improving the reinforcement of each element which 
constitutes this bearing while attaining simplification of a production process especially about the manufacture 
approach of a shell mold needle bearing. 
[0002] 

[Description of the Prior Art] Drawin g 1 is the outline sectional view showing the general configuration of a shell 
mold needle bearing, in one in drawing, a shell mold outer ring of spiral wound gasket and 2 show a needle 
(needle), and 3 shows a cage, respectively. The shaft-orientations both-ends edges la and 1b of a cylindrical 
object are bent by the method of the inside of radial, the shell mold outer ring of spiral wound gasket 1 is used as 
a collar, inside this shell mold outer ring of spiral wound gasket 1, the perimeter is covered and two or more 
arrangement of the needle 2 is carried out so that it may illustrate. Moreover, a cage 3 is formed in the shape of a 
cylinder, and is inserted inside the shell mold outer ring of spiral wound gasket 1 . Two or more drilling of the 
window hole 4 which puts regular intervals on this cage 3 at a circumferencial direction, and extends in shaft 
orientations is carried out, and it is constituted so that this window hole 4 may be alike, respectively, said needle 
2 may be fitted in and it may be supported free [ rotation ]. 

[0003] In addition, although the configuration which supports a needle 2 with a cage 3 was shown, the shell mold 
needle bearing of the total roller type which supports a needle 2 where the both-ends edges la and lb of the 
shell mold outer ring of spiral wound gasket 1 are further bent to a way side among the directions of an axial 
center is also known for drawin g 1 , without forming a cage 3. 

[0004] Since a shell mold needle bearing is the configuration that many needles 2 receive a load by line contact, it 
can be borne at an impact or the Takani pile. Specifically, such a shell mold needle bearing is useful as bearing of 
various applications, such as transmission and an ABS pump. 

[0005] The conventional manufacture procedure of a shell mold needle bearing is explained using a drawing. As 
first shown in drawin g 2 (a), only edge section la of one side of the shell mold outer ring of spiral wound gasket 1 
is bent to the method of the inside of radial, and it considers as a collar, and after fabricating edge section lb of 
the other side in the configuration released without bending, it is hardened and annealed after carburization 
processing and gives a predetermined degree of hardness. Then, it is made to soften near the edge section 1 b of 
the other side by annealing processing for bending processing at a back process. 

[0006] Next, as a process of drawin g 2 (b), where a needle 2 is fitted in each of the window hole 4 of a cage 3, a 
cage 3 is inserted inside edge section la of one side of the shell mold outer ring of spiral wound gasket 1. And 
finally, as shown in drawin g 2 (c), edge section lb of the other side of the shell mold outer ring of spiral wound 
gasket 1 is bent to the method of the inside of radial, and it considers as the finished product of a shell mold 
needle bearing as a collar. 

[0007] In such a series of processes, when standard quench-and-temper are performed beforehand and said 
needle 2 is incorporated, predetermined reinforcement is already given. Moreover, generally as a material of this 
needle 2, the SUJ bearing steel (JIS:G4805 SUJ) which is one sort of high-carbon-chromium bearing steel, for 
example is used, finally it applies to the interior from a front face, retained austenite is formed with gradual 
decrease or the inclination which becomes almost fixed, and, as for that amount, it is common that it is 15 
capacity % at the maximum. Consequently, the surface hardness of a needle 2 is 700 to about 750 in Vickers 
hardness (Hv). 

[0008] On the other hand, the case hardening steel of SCM415 grade is used as a material of the shell mold outer 
ring of spiral wound gasket 1. Moreover, as a material of a cage 3, usual cold rolled sheet steel (for example, 
SPCC) is used, and reinforcement is raised by processing of soft nitriding. carbonitriding processing, etc. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the conventional approach, since heat treatment is 
performed separately beforehand and a routing counter increases so much before assembling each element of the 



shell rrTold outer ring of spiKal wound gasket 1, a needle 2, and a cage 3 to bearing, to simplify the routing counter 
rHore is desired. Moreover, by the conventional approach, since the ununiformity of the degree of hardness in 
both ♦* of the shell mold outer ring of spiral wound gasket 1 occurs so that it may mention later, it is necessary 
to also take into consideration the directivity (namely, directivity of the shell mold outer ring of spiral wound 
gasket 1) to the equipment of a shell mold needle bearing. Furthermore, if it manufactures in the above- 
mentioned manufacture procedure, the heat history in the shell mold outer ring of spiral wound gasket 1 will 
increase, and the problem that the roundness of dispersion or these outer diameters worsens [ each outer 
diameter of the both-ends edges la and lb of this shell mold outer ring of spiral wound gasket 1 and a center 
section ] will arise. 

[0010] Moreover, there is also a problem as shown below in the shell mold needle bearing obtained by the 
conventional approach. That is, since the edge section lb side in the shell mold outer ring of spiral wound gasket 
1 is annealed at the process of said drawing 2 (c). the degree of hardness of the shell mold outer ring of spiral 
wound gasket 1 will fall partially, and the ununiformity of a degree of hardness will occur. Moreover, a shell mold 
needle bearing is used in the environment where a hard foreign matter enters, in many cases, and its shell mold 
needle bearing obtained by the conventional approach is inadequate in reinforcement, it bites a foreign matter, 
and a longevity life may not be obtained. To raise further the life as bearing used under a severe condition from 
such a various situation was desired. 

[001 1] It is in offering how the purpose can aim at improvement in reinforcement rather than the conventional 
thing, and a longevity life can be realized also in the environment where a foreign matter enters, by making this 
invention paying attention to the above situations, and the roundness in a shell mold outer-ring-of-spiral-wound- 
gasket outer diameter can manufacture a good shell mold needle bearing at a comparatively simple process. 
[0012] 

[Means for Solving the Problem] With this invention approach which was able to solve the above-mentioned 
technical problem To the inner circumference of the shell mold outer ring of spiral wound gasket which bent the 
shaft-orientations both-ends edge of a cylindrical object to the method of the inside of radial, and was used as 
the collar In manufacturing the shell mold needle bearing which has arranged two or more needles After 
fabricating the shell mold outer ring of spiral wound gasket which bent only one edge section to the method of the 
inside of radial, and was used as the collar in the condition of not hardening, in a predetermined configuration in 
the case of an assembly. Bearing by bending the other-end edge of a nest and the appropriate account shell mold 
outer ring of spiral wound gasket of back to front to the method of the inside of radial, and using as a collar the 
needle which is not hardened [ hardening / tempering settled one or ] An assembly. It is the manufacture 
approach of the shell mold needle bearing which has a summary at the point of carrying out carbonitriding 
processing to this bearing assembled succeedingly, and giving hardening and annealing further. 
[0013] Moreover, this invention approach cannot be applied also when manufacturing the shell mold needle 
bearing equipped with the cage supported for said two or more needles, enabling free rotation, a cage is 
incorporated in this case, without performing heat treatment of soft nitriding processing etc., and after being 
incorporated, heat treatment of carbonitriding processing, hardening, annealing, etc.. etc. will be performed. 
[0014] 

[Embodiment of the Invention] this invention persons inquired from various include angles so that they may attain 
the above-mentioned purpose. Consequently, when manufacturing the shell mold needle bearing in the above- 
mentioned procedure, heat treatment of each element needed by the time it was incorporated until now could 
omit as much as possible, the process was simplified, and, moreover, a header and this invention were completed, 
for long lasting and ****** from which the shell mold needle bearing which made roundness good is obtained. 
[0015] the manufacture procedure of this invention approach — said drawmg 1 R> — it explains, referring to 1 
and 2. It considers as the configuration which the shell mold outer ring of spiral wound gasket 1 which bent only 
edge section la of one side to the method of the inside of radial first, and was used as the collar was fabricated 
in the condition of not hardening, in the predetermined configuration in the case of an assembly, and showed it in 
said drawing 2 (a). That is, in the phase shown in said drawing 2 (a), the shell mold outer ring of spiral wound 
gasket 1 is considered as as [ un-hardening ]. 

[0016] Next, it considers as the condition which this cage 3 was inserted inside one [ said ] edge section la of 
the shell mold outer ring of spiral wound gasket 1 where two or more finishing annealing [ hardening and ] or non- 
hardened needles 2 are fitted in the window hole 4 (said drawing 1 ) of a cage 3, and showed in drawing 2 (b). It 
considers as the condition which other-end edge lb of the shell mold outer ring of spiral wound gasket 1 was 
bent to the method of the inside of radial after an appropriate time, and showed bearing in an assembly and said 
drawing 2 (c) as a collar. After [ carbonitriding processing ] hardening and annealing are succeedingly given to this 
assembly ******, and it considers as a product. 

[0017] That is. in manufacturing the shell mold needle bearing concerning this invention, in the phase which bent 
only one edge section la to the method of the inside of radial, and was used as the collar, after both a shell mold 
outer ring of spiral wound gasket a needle and a cage consider not heat-treating hardening, annealing, etc. as a 
fundamental configuration and it assembles bearing with these elements after that, carbonitriding processing is 



carried out and hardening dnd annealing are given after that. 

[0018] In addition, although the above-mentioned manufacture procedure explained the shell mold needle bearing 
of the type incorporating a cage 3, this invention is useful also to a shell mold needle bearing without a cage 3 
total roller type, and the manufacture procedure in this case is the same as the above except not incorporating a 
cage 3. 

[0019] since predetermined reinforcement can be given by completing such a procedure only by moreover these 
cages if it being in the thing equipped with the cage — performing heat treatment for said shell mold outer ring of 
spiral wound gasket and needle once all at once at least, the heat treatment process for grant on the strength will 
be simplified. Moreover, since the assembly of bearing can be performed even if it does not perform partial 
annealing processing to a shell mold outer ring of spiral wound gasket, equalization of the degree of hardness of 
the both-ends edge in a shell mold outer ring of spiral wound gasket is attained. It becomes unnecessary 
furthermore, to also take into consideration the directivity to the equipment of a shell mold needle bearing. 
[0020] By the way, as long as it carries out from a viewpoint of simplification of a production process, although it 
is better for a needle not to heat-treat beforehand like **** in the case of a nest, you may heat-treat 
beforehand in the case of a nest (namely, **** hardening). Although a production process will increase so much if 
such a configuration is adopted, there is an advantage that achievement can perform further improvement in on 
the strength by carbonitriding processing carried out after that on the other hand, however, though beforehand 
heat-treated to the needle, the shell mold outer ring of spiral wound gasket and the cage were boiled compared 
with the conventional approach heat-treated separately, and the production process was simplified. The detail of 
the conventional production process of a shell mold needle bearing is shown in drawing 3 (block diagram), and the 
detail of the production process of this invention is shown in drawin g 4 (block diagram), respectively. 
[0021] By manufacturing a shell mold needle bearing in the above-mentioned procedure, a concrete property as 
shown in this bearing below can be given. Next, these properties are further explained to a detail. 
[0022] First, the nitrogen enriched horizon by carbonitriding processing is formed in the surface section, and the 
amount of retained austenites of this nitrogen enriched horizon can form many needles more than with 20 
capacity %. It is possible to make a shell mold needle bearing long lasting under a foreign matter mixing lubrication 
condition by this. This is because such stress concentration will be eased by the plastic deformation of the 
retained austenite which exists so much and it can do long lasting by it, although it becomes a source of stress 
concentration around an indentation if it is the conventional needle bearing if the foreign matter of a high degree 
of hardness is bit to a raceway. 

[0023] Moreover, since the nitrogen enriched horizon is formed in the surface section of a needle, compared with 
elegance, it is high conventionally, an indentation cannot generate the foreign matter of a high degree of hardness 
easily due to a bite lump, and a surface degree of hardness contributes to the reinforcement of a shell mold 
needle bearing with the effectiveness of said retained austenite. Although it is necessary to carry out the amount 
of retained austenites of the surface section at least to more than 20 capacity % in order to acquire such 
effectiveness, the shell mold needle bearing of this invention satisfies such requirements. In addition, a nitrogen 
enriched horizon can specifically make thickness a thing 0.1mm or more. Moreover, surface hardness of a needle 
can be set to 750 or more Hv(s). 

[0024] In the shell mold needle bearing of this invention, the internal hardness of a needle can also be raised to 
the same extent as surface hardness, and can raise the reinforcement of the whole needle. Therefore, even if it is 
the case where it is used on condition that a severe service condition, for example, the Takani pile, the Takani 
pile can fully be supported, and a predetermined life can be satisfied. 

[0025] The part to which the degree of hardness fell locally like the conventional bearing with said shell mold 
outer ring of spiral wound gasket on the other hand does not exist, it becomes that by which the nitrogen 
enriched horizon by carbonitriding processing was formed in the surface section, and the amount of retained 
austenites of this nitrogen enriched horizon can be made into the thing more than 25 capacity %, and for the same 
reason as the case where it is a needle, the reinforcement as a shell mold outer ring of spiral wound gasket can 
be raised, and suppose that it is long lasting. Moreover, thickness can specifically set the nitrogen enriched 
horizon of a shell mold outer ring of spiral wound gasket to 0.05mm or more. 

[0026] By the way, according to the shell mold needle bearing obtained by this invention approach, such a demand 
can also be satisfied, although it is more than 25 capacity % at least in order for the generated retained austenite 
to demonstrate the effectiveness, since a shell mold outer ring of spiral wound gasket has the thin thickness of 
an ingredient and the effect of [ at the time of biting a foreign matter ] is large. 

[0027] Moreover, since the nitrogen enriched horizon should be formed in that surface section, consequently this 
surface hardness can be made high with 750 or more Hv(s) also with this cage compared with the conventional 
soft nitriding article, in the case of the bearing which formed said cage, abrasion resistance is raised, and things 
are made to it. 

[0028] Since the reinforcement in each component which constitutes bearing, such as a shell mold outer ring of 
spiral wound gasket, a needle, and a cage, can be raised as mentioned above according to this invention approach, 
improvement in the reinforcement in the whole bearing can be aimed at, and reinforcement as an obtained shell 



mold rreedle bearing can bef realized. In addition, what is necessary is in enforcing this invention approach, not to 
be limited especially about the material of each component, to choose from the material used until now described 
above suitably, and just to use. 

[0029] Although an example explains this invention to a detail further below, the following example is not the thing 
of the property which limits this Invention, and each thing marked and done to before and the after-mentioned 
meaning for a design change is included in the technical range of this invention. 
[0030] 

[Example] With the monograph affair shown below, the shell mold needle bearing was created by this invention 
approach and the conventional approach. 

(A) The creation conditions of this invention approach bearing configuration each element are shown below, 
a <needle> — wire rod (SUJ2 steel) cutting -> drop-out end-face shaping -> tumbler -> hardening and tempering 
(*1) -> appearance grinding -> appearance super -> — dimension sorting *1 :840-degree-Cx 30 minutes — oil- 
quenching — subsequently — 180 degree-Cx 90 minutes — a tempered <cage> band steel (SPC) -> cross- 
section configuration shaping -> pocket — omission -> cutting -> bending and welding <shell mold outer-ring-of- 
spiral-wound-gasket> band steel (SCM415) -> deep-drawing shaping (piece only an edge bending) 
The needle and the cage were built into the shell mold outer ring of spiral wound gasket created on the above- 
mentioned conditions, the remaining edges of a shell mold outer ring of spiral wound gasket were bent, and 
bearing was assembled. In this way. carbonitriding processing of the assembled bearing was carried out on 
condition that the following, and the shell mold needle bearing of this invention after hardening / annealing was 
obtained. 

[0031] (Carbonitriding processing conditions) Immediately after holding for 840-850 degree-Cx 35 minutes and 
carbonitriding in a carbonitriding ambient atmosphere (it is 1 - 3% of ammoniation at a volume ratio to RX gas), it 
quenched in the oil. 

[0032] (B) After building a needle and a cage into the shell mold outer ring of spiral wound gasket created on 
condition that the conventional approach following, it bent to the method of the inside of edge radial, and while 
the shell mold outer ring of spiral wound gasket was annealed considered as the finished product, 
a <needle> — wire rod (SU J2 steel) cutting -> drop-out end-face shaping -> tumbler -> hardening and tempering 
(*2) -> appearance grinding -> appearance super -> — dimension sorting *2:840-degree-Cx 30 minutes — oil- 
quenching — subsequently — 180 degree-Cx 90 minutes — cross-section configuration shaping -> pocket 
omission -> cutting -> bending and tempered <cage> band steel (SPC) -> welding <shell mold outer ring of spiral 
wound gasket> band steel (SCM415) -> — a press draw-forming -> carburization hardening / tempering -> high 
frequency annealing -> tumbler [0033] Each heat treatment conditions in the conventional approach are shown 
below. 

(1) A cage : It is soft nitriding processing (2) at 570-580 degree-Cx 35 minutes. Needle : It austenitizes in 840 
degree-Cx 30 minutes. It hardens in an oil. ranks second to it. and is annealing (3) at 180 degree-Cx 90 minutes. 
Shell-mold outer ring of spiral wound gasket: At 840-890 degrees C. it holds for 60 minutes and carburize (inside 
of RX gas ambient atmosphere), harden in an oil. rank second to it, and anneal in 165 degree-Cx 60 minutes 
(annealing of one edge section was based on high-frequency heating). 

[0034] The description of the product (this invention article) obtained by this invention approach and the product 
(conventional article) obtained by the conventional approach is shown in the following table 1 with roundness and 
a life L10. In addition, the valuation basis with roundness or a life L10 is as follows. Moreover, the bearing with 
which the trial was presented is opening and a shell mold needle bearing, and the thing of size (bore:15mm, outer- 
diameter:23mm. and width-of-face:16mm) was used for it (elegance is the same dimension this invention article 
and conventionally). 

[0035] (Roundness) the collar in which bent the outer diameter of a shell mold outer ring of spiral wound gasket 
at the end. and it was made to form with shaping — the roundness of a side peripheral face (the location of 
12.7mm is measured on the basis of the end face of the collar which carried out press forming first) was 
measured using TARIRONDO, and it asked for the ratio when setting elegance to 1 conventionally. 
[0036] (Life L10) The fatigue life trial was performed on condition that the following, and the comparison with 
elegance was performed conventionally. 

rotational-speed: — 5000rpm radial road: — 572 — kgf [0037] 
[Table 1] 
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[0038] this invention article can aim at improvement in reinforcement compared with elegance conventionally, and 
it turns out that the longevity life is attained so that clearly from this result. Moreover, also in the routing 
counter, the process which heat-treats each of each element is skipped, and simplification of a production 
process is attained. 
[0039] 

[Effect of the Invention] this invention approach was constituted as mentioned above, improvement in 
reinforcement was able to be aimed at rather than the conventional thing, and the longevity life could be realized 
also in the environment where a foreign matter enters, and the roundness in a shell mold outer-ring-of-spiral- 
wound-gasket outer diameter was able to manufacture the good shell mold needle bearing at the comparatively 
simple processing process. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the outline sectional view showing the general configuration of a shell mold needle bearing. 
[ Drawin g 2] It is the approximate account Fig. showing the conventional manufacture procedure of a shell mold 
needle bearing. 

[ Drawin g 3] It is the block diagram showing the detail of the conventional production process of a shell mold 
needle bearing. 

[ Drawin g 4] It is the block diagram showing the detail of the production process of this invention of a shell mold 
needle bearing. 
[Description of Notations] 

1 Shell Mold Outer Ring of Spiral Wound Gasket 

2 Needle 

3 Cage 

4 Window Hole 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] It is anti-friction bearing which formed innumerably at random the impression of the minute crevice 
configuration where it became independent on the front face of a rolling element or a bearing washer, in the 
bearing used for the compressor for air-conditioners, formed in the smooth smooth side except the impression, 
and made magnitude of granularity comparable by shaft orientations and the circumferencial direction. 
[Claim 2] When it displays with Parameter RMS in quest of surface roughness about each of shaft orientations 
and a circumferencial direction. RMS(L) / RMS (C) becomes 1.0 or less, the ratio of shaft-orientations side 
granularity RMS (L) and circumferencial direction side granularity RMS (C) — Bearing of the compressor for air- 
conditioners which was combined and the surface area ratio of said minute impression which occupies indicated 
to claim 1 which is 10 - 40% by making it both shaft orientations and a circumferencial direction be [ the 
parameter SK value of surface roughness ] subtracted. 

[Claim 3] the time of the equivalence circle diameter of a minute impression being below 1 50 micrometerphi, and 
arranging below except for the equivalence circle diameter phi of 3 micrometers — average area — 35- 
1 50micrometer2 it is — bearing of the compressor for air-conditioners indicated to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the bearing used for the compressor for air-conditioners. 
[0002] 

[Description of the Prior Art] As there are various types of the compressors for air-conditioners, for example, it 
is shown in drawjng 10 As shown in the piece cam-plate type which makes a piston 7 reciprocate through a rod 6 
with the one side ramp 5 fixed to the input revolving shaft 4 like both the cam-plates type and drawing lj which 
make a piston 3 reciprocate with the double-sided ramp 2 fixed to the input revolving shaft 1, and also drawing 12 
There is a piece cam-plate type of variable capacity which makes a piston 1 1 reciprocate [ the input revolving 
shaft 8 ] through a rod 10 by attachment ****** 9 to the include-angle adjustable, and, as for each type, in any 
case, nest use of the anti-friction bearing is carried out at the rotating part. 

[0003] In the both cam-plates type case of drawin g 10 , as for the piece cam-plate type of drawing 1 1 , shell type 
needle roller bearing 23 and thrust needle roller bearing 22 are used, and, as for the concrete example of bearing 
use, the needle bearing 21 with a cage and thrust needle roller bearing 22 are further used for the needle bearing 
21 with a cage, and thrust needle roller bearing 22, as for the piece cam-plate type of variable capacity. 
[0004] By the way. the compressor used for the above air-conditioners has the interior in the condition that the 
lubricant and the refrigerant of bearing were mixed, and liquefaction of lubricant and evaporation are repeated by 
compression of a compressor, and expansion, and it is in severe conditions compared with hydraulic oil common 
as lubrication of bearing etc. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, compared with general hydraulic oil lubrication, a 
lubrication condition is bad, peeling damage occurs in rolling contact surfaces of rolling element, and the problem 
of early exfoliation produces the bearing currently used for the compressor of an air-conditioner from the amount 
of that a refrigerant mixes and lubricant decreasing etc. 

[0006] Then, by forming innumerably at random the impression of the minute crevice configuration where it 
became independent to the compressor for air-conditioners on the rolling element of the bearing which carries 
out nest use, or the front face of a bearing washer, this invention heightens the oil film organization potency force 
of the rolling contact section, and makes it the technical problem to offer the bearing of the compressor for air- 
conditioners which peeling damage does not generate. 
[0007] 

[Means for Solving the Problem] In order to solve the above technical problems, in the bearing used for the 
compressor for air-conditioners, this invention forms innumerably at random the impression of the minute crevice 
configuration where it became independent on the front face of a rolling element or a bearing washer, except an 
impression, is formed in a smooth smooth side and adopts the configuration which made magnitude of granularity 
comparable by shaft orientations and the circumferencial direction. 

[0008] Furthermore, when this invention is displayed with Parameter RMS in quest of surface roughness about 
each of shaft orientations and a circumferencial direction, RMS(L) / RMS (C) becomes 1 .0 or less, the ratio of 
shaft-orientations side granularity RMS (L) and circumferencial direction side granularity RMS (C) — It combines, 
and it is made for both shaft orientations and a circumferencial direction to be subtracted, and the parameter SK 
value of surface roughness adopts the configuration whose surface area ratio which an impression minute in the 
first half occupies is 10 - 40%. 
[0009] 

[Function] When the impression of the minute crevice configuration where it became independent on the front 
face of a rolling element or a bearing washer is formed at random innumerably and it displays with Parameter 
RMS in quest of the surface roughness about each of shaft orientations and a circumferencial direction. RMS(L) / 
RMS (C) becomes 1.0 or less, the ratio of shaft-orientations side granularity RMS (L) and circumferencial 
direction side granularity RMS (C) — When the surface area ratio which is combined and the parameter SK value 
of surface roughness occupies by making it both shaft orientations and a circumferencial direction be subtracted 



in said minute impression arranges the average area of a minute impression below except for the equivalence 
.circle diameter phi of 3 micrometers 10 to 40%, 35-150micrometer2 Since it carried out, the rate of oil film 
formation of rolling contact surfaces of rolling element improves, and peeling damage does not occur in rolling 
contact surfaces of rolling element under a severe lubrication condition, but a longevity life can be obtained. 
[0010] 

[Example] Hereafter, the example of this invention is explained based on an accompanying drawing. 
[001 1] Drawing 1 has illustrated the needle bearing 21 with a cage as anti-friction bearing which carries out nest 
use to the compressor for air-conditioners shown by drawing 10 thru/or drawing 12 , holds the cylindrical-roller 
rolling element 32 incorporated in the outer ring of spiral wound gasket 31 to arrangement of fixed spacing with a 
cage 33, and supports a shaft 34 by the rolling element 32. 

[0012] In the above-mentioned needle bearing 21. it is formed in minute split-face 32a of a random direction of 
the impression of the countless minute crevice configuration where the front face of a rolling element 32 became 
independent. It is formed in a smooth smooth side except an impression. This minute split-face 32a When field 
granularity is displayed with Parameter RMS in quest of each of the shaft orientations of a rolling element 32, and 
a circumferencial direction, the ratio of shaft-orientations side granularity RMS (L) and circumferencial direction 
side granularity RMS (C) — while carrying out RMS(L) / RMS (C) to 1.0. 0.7-1.0, or less, the parameter SK value 
of surface roughness also serves as shaft orientations and a circumferencial direction to minus (-1.6 or less [ for 
example. ]). [ for example, ] 

[0013] The surface treatment processing for acquiring the split-face conditions of the above rolling contact 
surfaces of rolling element can acquire the finished surface for which it asks by special barrel finishing. 
[0014] Said parameter SK value points out the strain (SKEWNESS) of the distribution curve of surface roughness, 
and the set point to which, as for symmetry form distribution like Gaussian distribution, it made the parameter SK 
value -1.6 or less also with a circumferencial direction and shaft orientations although SK value was set to 0 is 
range where the configuration of a surface crevice and distribution are advantageous to oil film formation. 
[0015] When the equivalence circle diameter of a minute impression is below 150 micrometerphi while the surface 
area ratio which the minute impression established in the rolling contact surfaces of rolling element of the above- 
mentioned rolling element 32 occupies is 10 - 40% of range, and a minute average area of an impression is 
arranged below except for the equivalence circle diameter phi of 3 micrometers, it is 2 35-150 micrometers. It 
has become. 

[0016] In addition, although minute split-face 32a was given to the front face of a rolling element 32 in drawing 1 . 
the same minute split face as the rolling contact surfaces of rolling element of the inner ring of spiral wound 
gasket which is a bearing washer, or an outer ring of spiral wound gasket may be formed. 
[0017] The machined surface situation of minute split-face processing of having given the machined surface 
situation at the standard time in a rolling body surface or the rolling contact surfaces of rolling element of an 
inside-and-outside ring again at drawing 3 was compared and shown in dravying 2 . 

[0018] In order to perform quantitive measurement of said minute impression, a rolling body surface or rolling 
contact surfaces of rolling element is expanded, and it can quantify with the image analysis system marketed from 
the image. 

[0019] The white part of an image analyzes a surface flat part and a minute impression as a black part. For 
example, if it analyzes using the LA-525 image analysis system of Pierced earring, the shade of a subject copy 
will be first clarified with an emphasis filter, and a noise racer will remove below the equivalence circle diameter 
phi of 3 micrometers that is an after that very detailed black part. 

[0020] It asks for the magnitude of the minute impression left behind after the noise racer removed, distribution, 
and the surface area ratio of a minute impression, and a rolling body surface is evaluated. 
[0021] Next, different situations, such as a minute rate of surface ratio of an impression, average area of an 
impression, and an average equivalent diameter, are given on the surface of a rolling element at the time of a 
needle bearing, and the result of having performed the endurance life trial by the radial road is explained. 
[0022] As shown in drawing 4 , the needle bearing used for life test is L= 13mm in outer-diameter Dr=38mm, bore 
dr=28mm, the diameter of D= 5mm of a rolling element 32. and die length, and is the bearing with cage 33 using 14 
rolling elements. 

[0023] Moreover, the radial road testing machine 41 as shown in drawing 5 with the schematic diagram is used for 
the used testing device, it attaches the trial bearing A in the both sides of a revolving shaft 42, and examines by 
giving rotation and a load. 

[0024] Finish of the inner race (partner shaft) used for the trial is 0.4-4 micrometers of Rmax(es) of grinding 
******. In any case, the outer race (outer ring of spiral wound gasket) is common to grinding finishing 
Rmaxi .6micrometer. 

[0025] Moreover, the test condition is as follows. 

[0026] Bearing radial road 1465kgf rotational frequencies 3050rpm lubricant As a result of turbine oil drawing 6's 
being the rate of surface ratio and endurance life of a minute impression, drawing 7 shows the result of the 
average area of a minute impression, and an endurance life. 



[0027] From the result of drawing 6 and drawing 7 , an endurance life is 2 35 micrometers in 10% or more and 
.average area at the rate of surface ratio. The above thing becomes four or more by the ratio of an endurance life 
(L10) to a count life, and effectiveness is in an endurance life. 

[0028] Although the above-mentioned endurance life trial was performed by establishing a minute impression in 
the rolling body surface of a needle bearing, even if it establishes a minute impression in both rolling contact 
surfaces of rolling element of the inner ring of spiral wound gasket in anti-friction bearing, or an outer ring of 
spiral wound gasket, or the front face of a rolling element and rolling contact surfaces of rolling element, the 
improvement effectiveness of the same endurance is accepted in said test result. 

[0029] In addition, the rate of surface ratio of a minute impression is 2 30% or more and an average area of 1 20 
micrometers. In the above, contact effective length decreases and long lasting effectiveness tends to decrease. 
[0030] Moreover, the acceleration peeling trial was performed under free rolling contact conditions using this 
invention bearing and the test piece of the conventionally same surface state as bearing using the testing 
machine of two cylinders about the check of the oil film organization potency force of a rolling-element machined 
surface, and peeling-proof nature. The rate of metallic contact measured with the direct-current electric 
resistance method performed the check of the oil film formation condition of the contact section, and the 
existence of peeling generating of a trial cylindrical surface was checked after fixed test time. 
[0031] Test condition best osculation planar pressure 227kgf/mm2 Peripheral speed 4.2 m/s (2000rpm) 
Lubricant Count for compressors of a refrigerating-machine-oil load 4.8x105 (4 hours) 

Applied voltage 60mV energization current By 3mA, the rate of oil film formation by this trial (= the rate of 1 00%- 
metallic contact) is as being shown in dravying 8 and drawing 9 . and its rate of oil film formation of the machined 
surface of this invention bearing improved about 40% in the time of a start up conventionally as compared with 
bearing. 

[0032] Moreover, it was checked that an oil film is formed nearly completely in about 1 .5 hours after test initiation 
(count 1.8x105 of a repeat load). 

[0033] Furthermore, by the machined surface of this invention bearing, damage was not accepted to generating of 
peeling with a die length of about 0.2mm and progress having been conventionally accepted innumerably by the 
machined surface of bearing. 
[0034] 

[Effect] As mentioned above, according to this invention, it is what forms the random minute crevice which 
became independent on the front face of a rolling element or a bearing washer, and held down the rate of area 
and average area of a crevice to the fixed range. It becomes advantageous to oil film formation of rolling contact 
surfaces of rolling element, and there is no generating of peeling damage in rolling contact surfaces of rolling 
element also in the bearing of the compressor for air-conditioners which is under a severe lubrication condition 
compared with common hydraulic oil etc. Therefore, the endurance of the compressor for air-conditioners can be 
sharply raised by the reinforcement of bearing. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The sectional view of a needle bearing 

[Drawing 2] The explanatory view showing the finished surface situation of the conventional rolling body surface 
[ Drawin g 3] The explanatory view showing the finished surface situation of the rolling body surface of this 
invention 

[?lrawing_4] The sectional view of needle roller bearing used for life test 
[Drawing 5] The schematic diagram of a testing device 

[ Drawin g 6] The graph which shows the rate of surface ratio of a minute impression, and the test result of an 
endurance life 

[ Drawi ng 7] The graph which shows the result of the average area of a minute impression, and an endurance life 

[ Drawin g 8] The graph which measured the rate of metallic contact of bearing conventionally 

[ Drawin g 9] The graph which measured the rate of metallic contact of this invention bearing 

[Drawing 10] The sectional view showing a both cam-plates type compressor 

[D raw ing 1 1] The sectional view showing a piece cam-plate type compressor 

[Drawing 12] The sectional view showing a piece cam-plate of variable capacity type compressor 

[Description of Notations] 

21 Needle Bearing 

31 Outer Ring of Spiral Wound Gasket 

32 Roller Rolling Element 

33 Cage 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain both improvement of load 
performance and downsizing of a device without remarkably increasing a 
cost. 

SOLUTION: Two general purpose single row ball bearings 12A, 12B which 
are composed of bearing parts 13A, 13B and flange parts 14A, 14B are 
prepared. The bearing parts ISA. 138 of the single row ball bearings 12A, 
128 are press- fitted to a sleeve 1 1 with the flange parts 14A, 148 
serving as stoppers. Fronts of the bearing parts 1 3A, 1 38 are in contact 
with each other in the sleeve 1 1 to obtain a bearing device 10. The 
bearing device 10 is fitted and fixed to an eccentric shaft 2 arranged 
continuously to an output shaft 1 of a motor of an ABS of a brake 
system of an automobile, and used for driving a piston pump. Load is 
evenly transmitted to the single row ball bearings 12A, 128 through the 
sleeve 1 1 . Sufficient load performance can be shown even by combining 
the small-sized single row ball bearings 12A, 128. 
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